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OverviewOverview

• Automation Maturity
• Action Words
• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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1. Capture/Playback
2. Linked Scripts
3. Parameterised scripts
4. Data-Driven

5. Keyword-Driven / Action-Word

6. Model-Based

Automation MaturityAutomation Maturity

• Maintenance 
overhead

• Lack of flexibility
• Difficult to integrate 

non-technical testers

• Acknowledged
best-practice

• Focus for research
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Sub Main
Dim Result As Integer

'Initially Recorded: 05/22/00  01:30:24
'Test Procedure Name: Add 1 + 1

Window SetContext, "Caption=Calculator", ""
Window Click, "", "Coords=79,164"
Window Click, "", "Coords=193,200"
Window Click, "", "Coords=81,165"
Window Click, "", "Coords=229,203"

Result = LabelTC (CompareNumeric, "ObjectIndex=5", "CaseID=ADD1A;Value=2")

End Sub

Simple Capture Playback Simple Capture Playback 
DemoDemo

• Generated robot script

click “1”

click “+”

click “1”

click “=”

Focus calculator
window

Check value “2”
shown in edit box
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Web TestingWeb Testing

• Robot can be applied against the web browser as well
– See demo handout
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Linking ScriptsLinking Scripts

Add1

Add2

Add3

Sub1

Sub2

Sub3

Add

AddSmoke

Sub

SubSmoke

Smoke

Regression
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ParameterisedParameterised RoutinesRoutines

• Build library routines that can be called by tests

Sub IntAdd(OpA,OpB,Res)
Dim Result As Integer

Window SetContext, "Caption=Calculator", ""
Window Click, "", "Coords=236,59"
InputKeys OpA & "{+}" & OpB & "="

Result = EditBoxVP (CompareNumeric, "ObjectIndex=1", "VP=Alphanumeric;Value=" & Res)
End Sub

Sub Main
Dim Result As Integer

call IntAdd("1","1",”2")
End Sub
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Data Driven TestingData Driven Testing

Sub dataDriven(filename As String)
Dim operand1, operand2, result As String

Open filename For Input As #1

While Not EOF(1)
Input #1, operand1, operand2, result
SetupForTest()
IntAdd(operand1, operand2, result)
if fail then

increment FailCount
else

increment PassCount
end
CleanupAfterTest()

end
end

“1”, “1”, “2”
“1”, “0”, “1”
“0”, “1”, “1”

• Script reruns test 
function for values 
specified in data file

• Some call them 
“datapools”
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Action Word TestingAction Word Testing

• Scripts are driven from test case data recorded in data 
files
– Controls test execution based on commands
– Accessible by non-technical testers
– More effective for reuse / maintainability
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Action Word TestingAction Word Testing

• Scripts are driven from test case data recorded in data 
files
– Controls test execution based on commands
– Accessible by non-technical testers
– More effective for reuse / maintainability

IntAdd, “1”, “1”, “2”
IntAdd, “1”, “0”, “1”
IntAdd, “0”, “1”, “1”

IntMult, “1”, “1”, “1”
IntMult, “1”, “0”, “0”
IntMult, “0”, “1”, “0”

IntDiv, “1”, “1”, “1”
IntDiv, “0”, “1”, “0”
IntDivError, “1”, “0”



11

Exercise: Data Driven Exercise: Data Driven 
TestingTesting

• Write Robot VB code capable of driving calculator test 
data files.  Assume:
– no blank lines (e.g. the left-hand box)
– the existence of Robot stub functions in the right-hand box.

IntAdd, 1, 1, 2
IntAdd, 1, 0, 1
IntSub, 0, 1, -1
IntMult, 1, 1, 1
IntMult, 1, 0, 0
IntMult, 0, 1, 0
IntDiv, 1, 1, 1
IntDiv, 0, 1, 0
IntDivError, 1, 0

Sub IntAdd(OpA,OpB,AddRes)

Sub IntSub(OpA,OpB,SubRes)

Sub IntMult(OpA,OpB,MultRes)

Sub IntDiv(OpA,OpB,DivRes)

Sub IntDivError(OpA,OpB)
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Sample Solution: Data Sample Solution: Data 
Driven TestingDriven Testing

ElseIf operation = "IntSub" Then
IntSub operand1, operand2, result

ElseIf operation = "IntMult" Then
IntMult operand1, operand2, result

ElseIf operation = "IntDiv" Then
IntDiv operand1, operand2, result

Else
MsgBox "Unknown operation in " & _

filename & ": " & operation
Exit Sub
End If

End If
Wend
Close #1

End Sub

Sub dataDriven(filename As String)
Dim operation, operand1, _

operand2, result As String

Open filename For Input As #1

While Not EOF(1)
Input #1, operation, operand1, 

operand2
If operation = "IntDivError" Then

IntDivError operand1, operand2
else

Input #1, result
If operation = "IntAdd" Then

IntAdd operand1, operand2, result
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OverviewOverview

• Action Words
• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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Other Approaches To Action Other Approaches To Action 
WordsWords

• Data driven and Keyword Driven approaches offer 
more capability
– Carl Nagle, “Test Automation Frameworks”

• http://members.aol.com/sascnagl/Default.html
– Linda Hayes, “Establishing and Automated Testing 

Framework”
– Hans Buwalda, “Testing With Action Words”

• http://www.cmg.nl
– Many others
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Test Automation Framework Test Automation Framework 
GuidelinesGuidelines

• Carl Nagle’s guidelines:
– Test automation is a fulltime effort, not a sideline
– The test design and the test framework are totally separate 

entities
– The test framework must be easy to expand, maintain and 

perpetuate
– The test strategy/design vocabulary should be framework 

independent
– The test strategy/design should remove most testers from the 

complexities of the test framework
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Action WordsAction Words

• Look at Hans Buwalda approach
• Representative of other approaches
• Separates the test cases from the test framework
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Action Words FrameworkAction Words Framework
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Action Word ElementsAction Word Elements

• Navigation script reads 
test cluster

• Test cluster calls action 
word functions

• Action word functions 
interact with application 
at lower level

• Test cluster uses 
spreadsheets
– Benefits of spreadsheet 

functionality, e.g. 
formulas linking cell 
values
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Example: Mini BankExample: Mini Bank
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Case Study: ClusterCase Study: Cluster

• Action words for
– Enter client
– Transfer
– Check name
– Check balance

• Note use of heading, 
sections and column 
names

• Focus on writing test 
cases
– Could be written by 

non-technical tester

• Exported
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Case Study: ClusterCase Study: Cluster

• Use of variables to 
keep and refer 
application generated 
data
– Account number is 

required later
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Sample OutputSample Output

• Pinpoint failures
• Provide summary
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Case Study: Action Word Case Study: Action Word 
FunctionsFunctions
• Action word 

functions are 
implemented using 
automated test tool

• Library built up by 
tool specialist
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Action Words (Action Words (RobotDDERobotDDE))

• Carl Nagle has an 
Action Word framework 
for Rational Robot
– http://members.aol.com

/sascanagl/Default.htm

• Similar with a few minor 
variations
– 2 levels to test clusters
– Use of Application Map to 

map GUI elements to 
proper Ids

– Predefined function on 
application map 
components
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App MapsApp Maps

• Map files are used to translate meaningful names for 
the objects and controls on the screen into technical 
names used by the automation tool to recognise the 
object
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Low Level Test Tables (Steps)Low Level Test Tables (Steps)

• Step tables are required for each action
• All components on the user interface are linked to data and 

actions
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Intermediate Test Tables Intermediate Test Tables 
(Suites)(Suites)

• Setup the action calls
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HighHigh--Level Test Tables (Cycles)Level Test Tables (Cycles)

• Indicate suites to call
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Framework for Integrated Test (FIT)Framework for Integrated Test (FIT)
http://fit.c2.com/http://fit.c2.com/

• Test defined in 
HTML tables

• Designed to work 
with Wiki

• Execution 
extracts tests 
from tables

• Generated tables 
show test results

• Code distribution 
provided
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OverviewOverview

• Action Words
• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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Action WordsAction Words

• Tester scripts 
actions with data

• Routines coded 
to implement 
test action with 
supplied data
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Action Words ArchitectureAction Words Architecture

• Action word libraries are 
created as classes

• Class methods are the 
action

• ActionWordRunner
handles primitive action 
word constructs
– E.g. section, …
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Logging Test ResultsLogging Test Results

• Output 
timestamped test 
logs as XML

• XSL translates 
into HTML 
navigable view
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OverviewOverview

• Action Words

• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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About RubyAbout Ruby

• Simple: easy to learn and 
maintain 

• Powerful 
• Genuine object-oriented 

language
– Everything you manipulate is an 

object
– The results of those 

manipulations are themselves 
objects

• Rich libraries 
• Rapid development 
• Helpful community
• Open Source 

• Useful links:
– http://wtr.rubyforge.org/s101/doc/

Ruby-cheat-sheet.doc
– http://www.ruby-doc.org/
– http://ruby.brian-

schroeder.de/course/slides.pdf
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Action Word ClassAction Word Class
require 'SMARTLogger' 
require 'CruiseControlWorking1' 

class CCActions < SMARTLogger

attr_accessor :cc_impl

def initialize
super("")
@cc_impl = CruiseControl.new

end

private # subsequent methods are private

public # subsequent methods are public

def start()
check("Mode is off", @cc_impl.get_mode() == "off")
@cc_impl.start()
check("Final mode is inactive", @cc_impl.get_mode() == "inactive")

end

end
@actionSvr = CCActions.new

Include SMARTLogger library

Include IUT library

Action word class inherits 
SMARTLogger

State is a handle on the IUT

Initialise creates a new IUT

Action words are methods.  
The action word does various 

checks interleaved with 
stimulating the IUT.

Server needs a handle on the 
class designated as 

@actionSvr
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DemoDemo

Cruise Control
Action Words Walkthrough
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WATIRWATIR

• WATIR = Web Application Testing In Ruby
– Petticord and Rogers

• Sits on top of Ruby
• Interfaces to Internet Explorer

– Coordinates actions through invoking the COM interface which 
has access to IE’s DOM

• http://wtr.rubyforge.org/
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Sample Watir ActionSample Watir Action

$smartcat_address = '192.168.25.129'

class SMARTCat < SMARTLogger

attr_accessor :ie,:base_url

def initialize
super("")
@ie = IE.new
sleep 1.0
@base_url = 'http://' + $smartcat_address + '/smartcat/'
@ie.set_fast_speed()

end

• Initialisation
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Sample Watir ActionSample Watir Action

def login_form(username, password) 
# Verify at correct starting page
check("At welcome or login retry page", (@ie.title == "SMART CAT - Welcome")

|| (@ie.title == "SMART CAT - Login"))

# Action - fill out fields and submit
@ie.text_field(:name, 'username').set(username)
@ie.text_field(:name, 'password').set(password)
@ie.button(:name, 'login').click

end 

def login(username, password) 
message("Login to SMARTCat")
# Submit login credentials
login_form(username, password)

# Verify logged in
check("User found", @ie.pageContainsText("User:"))
check("At menu page", @ie.title == "SMART CAT - Menu")

end 

• Action
In fact 2 separate 

actions here!
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OverviewOverview

• Action Words
• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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SMARTLogger MethodsSMARTLogger Methods

• def message(comment)
– Adds a message to the test log

• def check(comment, condition,*rest)
– Performs a check, like assert in XUnit
– A failed check will fail the action

• def check_string(comment, actual, expected)
– Performs a string comparison check

• def waituntil(msg, timeout, &block)
– Continuously reevaluates the condition given in &block, until it

is true or timeout expires.  If timeout expires then the check 
fails.
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OverviewOverview

• Action Words
• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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RDocRDoc

# Log into SMARTCat using a correct username and password combination
# _username_:: username of the user
# _password_:: password of the user
# <b>precondition:</b> must be at the welcome of login retry page where the form is shown

def login(username, password) 
message("Login to SMARTCat")
# Submit login credentials
login_form(username, password)

# Verify logged in
check("User found", @ie.pageContainsText("User:"))
check("At menu page", @ie.title == "SMART CAT - Menu")

end 

• Include comments prior to each method
• Run RDoc against the source file
• Generates a HTML representation
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RDocRDoc OutputOutput
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OverviewOverview

• Action Words
• Action Implementation
• SMARTLogger
• RDoc
• Exercise
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ExerciseExercise

SMARTCat Hands On


